Analysis of the origin and population dynamics of cardiac progenitor cells in a donor heart model.
Cardiac progenitor (stem) cells have recently been detected in and isolated from the myocardium of neonatal and adult mice, rats, and humans; however, the precise origin and characterization of these cells remain unclear. Using a heterotopic mouse heart transplantation model, we investigated the origin and population dynamics of cardiac progenitor cells. Donor hearts from wild-type C57/BL6 female mice were transplanted into green fluorescent protein (GFP)-transgenic C57/BL6 male mice. The donor hearts were collected 0, 2, 4, 8, and 12 weeks after transplantation. We used quantitative flow cytometry to analyze the number and origin of stem cells in the donor hearts and immunostaining to evaluate the time-related changes in their characteristics. Extracardiac GFP-positive stem cells immigrated into the donor hearts soon after transplantation. Immunostaining revealed that these GFP-positive stem cells in the donor hearts gradually lost expression of the hematopoietic markers of CD45 and CD34 and shifted to express the cardiac-specific transcription factors GATA-4 and NKx2.5. A few of the GFP-positive cells in the donor hearts finally acquired the mature cardiac phenotype in the absence of cell fusion with donor cardiomyocytes. Our discovery provides the first evidence that extracardiac stem cells may be of bone marrow origin, from which they can transform into cardiac progenitor cells in response to myocardial environment cues.